Quality control was done before this study was started. New Ballard score and Ballard score examinations were done triplicate by investigators and the results were compared with neonatologist findings to see intra-and inter-examiner variation. The results of variation coefficient were <0.1%. A minimum sample size was 205. The inclusion criteria were healthy newborns, born to mothers who knew with certainty their LMP, the baby's age was 15 minutes to 24 hours. Subjects were excluded if they had congenital anomaly. Study subjects were recruited consecutively. Sequence of gestational age examination was taken randomly using table of random sampling numbers. Some subjects underwent the examination using New Ballard score first followed by Ballard score and the others did conversely. Two hours after the first examination, the second examination was done. After New Ballard score and Ballard score had been done then LMP was counted.
Pearson correlation, X 2 marginal analyses was used. Association coefficient and accuracy of New Ballard score/Ballard score to diagnose premature baby were analyzed. Diagnostic test was used to analyze the data.
Results
There were 248 subjects included in this study, consisted of 115 premature babies, 121 mature babies and 12 post mature babies. There were 17 babies with gestational age <26 weeks, which only could be determined by New Ballard score and LMP. Subjects characteristics are shown in Table 1 .
Sample distributions on this study were not evenly distributed. The gestational age was between 20 to 45.14 weeks, mostly were 38 to 41 weeks ( Table 2) .
Pearson correlation showed that there were strong correlations between LMP and New Ballard score (Figure 1 ), LMP and Ballard score ( Figure 2 ) and between New Ballard score and Ballard score (Figure 3 ).
There was no difference between New Ballard score and LMP to identify premature baby. Sensitivity of New Ballard score to identify premature baby was 87.7%, specificity 96.3%, positive predictive value 95.2% and negative predictive value 90.2% ( Table  3) .
There was a difference between Ballard score and LMP to identify premature baby. Sensitivity of Ballard score to identify premature baby was 84.5%, specificity 96.3%, positive predictive value 94.2% and negative predictive value 89.6 % ( Table 4) . New Ballard score was more accurate and had a higher association coefficient (k = 0.85) than did Ballard score (k = 0.82) to LMP in identifying premature baby.
Discussion
The most accurate method to assess gestational age is that using LMP. 5, 6 In this study LMP was used as the gold standard. This study showed that there was a strong correlation between LMP and New Ballard score r = 0.97. This was consistent with the results of Ballard et al 1 in 1991 (r = 0.97). There was a strong correlation between LMP and Ballard score r = 0.95. This result was better than that of Ballard et al 7 (r = 0.85) and Yusran 8 (r = 0.72).
The principal difference between New Ballard Score and Ballard Score was that in New Ballard score there was minus score therefore it can assess gestational age since 20 weeks, 1 whereas Ballard Score can only assess gestational age since 26 weeks. 7 To avoid wrong correlation analysis between New Ballard score and Ballard score we included the babies with gestational age =26 weeks according to LMP.
The result of correlation analysis between New Ballard score and Ballard score was very good r = 0.99. This excellent correlation is easy to understand because in principal, all the criteria between New Ballard score and Ballard score was identical, only few scores were refined and expanded to achieve greater accuracy. Sensitivities of New Ballard score to identify premature babies in this study was higher than those reported by several other studies. Alexander et al 9 reported sensitivity of 72.2%, specificity of 97.1%, positive predictive value of 83.2% and negative predictive value of 94.6 %. According to Moraes et al 10 the sensitivity of New Ballard score to identify premature babies was <70% and the specificity was 90%.
The result of X 2 marginal analysis showed that there was a difference between Ballard score and LMP to identify premature babies. There were several reasons that can explain this: 1. The subject were not evenly distributed. 2. There were 17 premature babies with <26 weeks of gestational age which were all graded as 26 weeks by Ballard score, which not included in the statistical analysis. If these 17 babies were included in the statistical analysis, the result would not be different.
There were a lot of babies with 36 weeks of gestational age (premature baby) which were graded as 37 weeks (mature baby) by Ballard score or vise versa. This little difference can make Ballard score failed to identify premature baby. This phenomenon was admitted by Ballard et al that little difference between 36 to 37 weeks of gestational age can influence the accuracy significantly. 1 However in clinical application, this little difference of gestational age (1 week in range) had no big effect on treatment and prognosis of newborn babies. 11 Overall, even though New Ballard score and Ballard score had excellent correlation, but New Ballard score was better than Ballard score, because: 1. Correlation between New Ballard score with LMP was stronger than that with Ballard score. 2. New Ballard score was more accurate in detecting premature baby. The sensitivity of New Ballard score to identify premature baby was higher than those of Ballard score. 3. New Ballard score had a higher association coefficient than did Ballard score to LMP in identifying premature baby.
There were several limitations in this study such as bias in LMP still might be happen. Further more, subject with gestational age < 26 weeks were very few. This study was done only by one investigator and include only healthy babies. Further studies to see whether the accuracy was still good if other paramedics and unhealthy newborn babies were involved.
In conclusion, New Ballard score could be performed to replace Ballard score if LMP can not be assessed. Further study with bigger samples size involving others paramedics and unhealthy newborn baby is needed to be done. 
Editor's comment:
The Editor is of the opinion that calculating Pearson correlation of the results of 2 measurements on one variable is not a proper way to analyze the data. This will eventually result in a very high correlation but it does not mean that the 2 measurements are identical or interchangeable.
